Determination of the pK values for the alpha-amino groups of human hemoglobin.
The rate of reaction between alpha-amino groups and cyanic acid was followed at 26 degrees and ionic strength 0.2 M as a function of pH of human hemoglobin Ao solutions to determine the pK and the pH-independent second order rate constant, kappa, for these groups in the alpha and beta chains. At a given point in time, the extent of the reaction was determined by employing the Beckmann Sequencer as a quantitative tool in which the yields of leucine and histidine in the second Edman degradation cycle were used to define the rates of reaction of the alpha and beta chains, respectively. From these results, the individual were evaluated (Garner, M.H., Garner, W.H., and Gurd, F. R.N. (1973) J. Biol. Chem. 248, 5451-5455). Values for pK for the alpha and beta chains were, respectively, 6.74 and 6.93 for cyanoferrihemoglobin, 6.95 and 7.05 for carboxyhemoglobin, and 7.79 and 6.84 for deoxyhemoglobin. Values for kappa, M- minus 1 S-minus 1, for the alpha and beta chains were, respectively, 12.5 and 17 for cyanoferrihemoglobin, 12 and 18 for carboxyhemoglobin, and 91 and 24 for deoxyhemoglobin. Limits of significance were estimated for both variables in each case. The pK results for valine 1alpha agree well with the value obtained by Hill and Davis (1967) J. Biol. Chem. 242, 2005-2012) for carboxyhemoglobin and with that of Kilmartin and Rossi-Bernardi ((1971) Biochem. J. 124, 31-45) for deoxyhemoglobin. Values obtained for sperm whale myoglobin were 7.77 for pK and 7.4 for kappa. The results are useful for the interpretation of the allosteric interactions of hemoglobin with hydrogen ions, with CO2, and with phosphate.